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[57] ABSTRACT 

A brush-honing machine including a brush -honing tool 
which is displaceable both axially and rotationally 
thereby displacing a plurality of brush elements of the 
tool both axially and radially. A step motor is provided 
the angular movement of which is translated into the 
noted axial and radial displacement. 

3 Oaims, 3 Drawing Sheets 
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difficult, since brush-honing can not rely on an exact 

BRUSH*HONING MACHINE position of a surface-to-surface-contact of the tool 

against the workpiece to define a predetermined tension 

BACKGROUND OF THB INVENTION of the brush or bristles respectively against the surface 

1 Field of the Invention ^ workpiece. Further, the rotational speed of the 

The invention relates to a control mechanism in a tool (up to 400 rpm) is much higher than with conven- 

brush-honing machine to compensate for the wear of tional honing, while the pressure of the tool against the 

the brushes. workpiece surface is much less. 

2. Prior Art ^ 10 SUMMARY OF THE INVENTION 

Brush-honmg is a process to improve hone d surfaces 

of borings or the like as describedTfor example, in Euro- It is an object of the present invention to overcome 

pean-^tHTwHcatioiTEP^l-O 247 572 (published this difficulty and to provide a control mechanism for a 

Dec. 2, 1987). Actually, after honing, the honed sur- brush-honing tool, which can be adjusted in such a 

faces are further treated with brushes under certain manner that a predetermined tension of the brush or the 

conditions to improve the quality of the surfaces by bristles can exactly be provided and corrected to com- 

r^ducing burrs and grate-like sheet metal particles, pensate for any wear of the brushes, 

which are generated and not removed in the preceding A new control mechanism is proposed which effects 

honing process. the necessary reciprocal and radial movement of the 

Further, such bnish;bQQin&tieatmeHt<rmay.bej^^ brush-honing tool such that the noted predetermined 

pro>4deJhe^nd^lfieatoe.nt^^ of tension is achieved. 

cett,ainy|}urii especially silica containing The desired movement is achieved by the new con- 
aluminum alloys like AJSinCuAMG, in which relatively trol mechanism disclosed below by reference to the 
hard silicon crystals are embedded in a considerably accompanying drawings. 

softer aluminum matrix. If a boring in aw^kpu^ of ^ 

such a material ^ BRIEF DESCRIFTION OF THE DRAWINGS 

^J?SL"^!L^?^!^j- ^^ brush'^honin g^ the soft aluminum piQ i « an elevational view, partly in cross section, 

matrix wirri>e somewhat moved around the harder of a preferred embodiment of the invention. 

silicon crystals, which will remain unaffected by this pj^j j illustrates the upper portion of the embodi- 

operation, such that thereafter the harder crystals ment of FIG. 1 on an enlarged scale; and 

project a little over the surface of the aluminum matrix 30 ^ illustrates the lower portion of the erabodi- 

. The projecting crystals wUl serve as bearing surfaces ^^^^ ^ ^„ ^^j^ ^^^^ 

for any conesponding and/or cooperatmg other metal 

part, e.g. for the piston in an engine block.^Uhc.same DESCRIPTION OF THE PREFERRED 

time, the^softerj)ortions,„ofjw&ch_sgmc_^^ has EMBODIMENT 

'^JS^y^^^-i^Ssj?. C^!Sf In dw^^gs, ihe tool 1, which basically is the 

liquidsjrhB treatment B applied espeaally to high- ^ ^ 5,2 comprises a 

-quahty aJummum cylmder blocks for automobife en- ^ brush elements,! , which are circumferen- 

ernes, which, before such brush-honmg method had " t " 3^ \ ^ a tu^ u 

been developed, were treated by a comphcated etching distnbuted around the tool axis A. The brush 

process ^ ^ " ^ elements 2 radially extend through slots m a cage-like 

In connection with such a brush-honing operation, holding member M, which is connected to the tool 

the brushes basically are applied in the same manner as body 2S. The brush elements 2 comprise bristles which 

honing tools are applied in the honing process, i.e. they have one of their ends fastened to metal stnps H- These 

are introduced into the boring and, while the free ends stnps are held together by springs 3, 4 (FIG. 3). Cam 

oflETbnSh'S'^SrSSiSTS'pcctively are pressed with 45 surf^aces 5, 6 of the brush elements 2 are pressed against 

some predetermined tension radially against the interior respective conical expanding members 7, 8, which form 

walLof dicboring. they are.rotated and at the same time the forward end of a tool control bar 9 which extends m 

moved upwardly and downwardlThTiEeaxial direction the axial direction of the tool 1. When the tool control 

of tlie boring. The brushing tH5rSs5SiiIl>rfollows the bar 9 is moved downward m the axial direction, the 

cross pattern, which h'STBeen piwiucedirthT'h1&^ 50 brush elements 2 will be forced radially outwardly. If 

process. Rotation may alsTbe reversed* wherused' in the control bar 9 moves in the upward direction, the 

connection with the mentioned treatment of boring brush elements 2 can move radiaUy mwardly under the 

silicon containing alloys. force of springs 3, 4. Also part of the tool control bar 9 

In order to maintain a certain predetermined tension is a cylindrical portion 12, which is provided with a 

of the free ends of the bristles of the brushes against the 55 groove 13 (HG. 3), into which a bolt 14 extends for 

interior wall of the boring despite their Wear, the tools, preventing the tool control bar 9 from rotation with 

which carry the brush elements^ can expand in the ra- respect to the tool body 25. 

dial direction. The tension of the brush or bristles is At its upper end, the tool control bar 9 is provided 

usually measured by the amount with which the outer with an outer thread 15, which is received within an 
diameter of the brush is larg er than the diameter of the 60 interior thread 16 of a hollow sleeve member 17. Once 

boring of th^jwgrkpie^THowever. tHTcoUnter pres- the hollow sleeve member 17 has a defined position in 

surcwwrtcd by the wall of the boring on the bristles of the axial direction, the extent, to which the tool control 

the brush and on the tool is not strong enough to keep bar 9 is threaded into the sleeve member 17, will define 

the brush at a position in which the tension of the brush a particular position of the conical extending members 
or the bristles is exactly determined. 65 7, 8 and thereby also of cam surfaces 5, 6. Thus, the 

In other words, the adaption^ofconvenUon^^ exact length, to which the tool control bar 9 is threaded 

machines for such jrus hrhoning aTarejleicribea^in"- into the hollow sleeve member 17, defines the expansion 

European patent application EP-Al-0^247 572ris7ather state of the brush element 2 in the radial direction. 
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This particular position of the tool control bar 9 
within the hollow sleeve member 17 is fixed by a screw 
21 screwed into the interior thread 16 from above by 
inserting an appropriate tool into its socket 22. This 
socket 22 can be reached through the open upper end of 
sleeve member 17. 

The sleeve member 17 is movably received within the 
tool body 25. Tool body 25 also basically has the form 
of a hollow sleeve, it is provided with an i nternal rim^ 
26. Be tween this rim 26 and the tool body 25 there is 
^ provided an expansion spring 27, which presses the 
sleeve member 17 with its shoulder 28 against an abut- 
ment disc 29, which is secured by screws 30 to the tool 
body 25. 

The unit comprising the tool control bar 9 and the 
sleeve member 17, can be pushed in the downward 
direction within the tool body 25 and relative to it 
against the force of spring 27 by a plunger rod 31, which 
rests against the upper front surface IT of the sleeve 17. 



10 



13 



The plunger rod 31 is connected to a further plunger 
rod 46. The connection is made such that any down- 
ward motion of the rod 46 also will push the rod 31 in 
the downward direction. However, while the rod 46 
does not rotate and only moves in the axial direction, 
the rod 31 can rotate with the tool 1, when it is with its 
enlarged portion 48, in contact with the upper face 17' 
of sleeve 17, which latter rotates with spindle 35. 

For this purpose, the rod 46 is integrally provided 
with a bell-shaped coupling member 47, which extends 
around an enlarged portion 36 of rod 31. A combined 
needle and roller bearing 37 is provided such that rod 31 
can rotate, while rod 46 can not and a downward pres- 
sure can be transmitted from rod 46 to rod 31. 

To rotate the spindle 35, the spindle 35 carries a 
sprocket wheel 49. The connection between the spindle 
35 and the sprocket wheel 49 is effected by a leaf spring 
SO received in a groove of the spindle 35 and in a corre- 
sponding groove in the sprocket wheel 49. A similar 



such downward ^"ovemem will expand the bn^helcl ^ S^if' ^^^^^^ 



ments 2 in the radial direction, provided that the tool 
body 25 is axially held in place during this operation as 
explained below. 

The means for rotating the tool comprises a spindle 
35, which is rotated, as will be described later, by a 
motor 53. The spindle 35 receives the tool member 25 as 
follows: the tool member 25 has an outer trapezoidal 
thread 25', on which a sleeve 80 is positioned, which is 
provided with corresponding interna! * thread. On the 
other hand, the external thread 25' on the tool member 
25 does not engage the internal surface of the spindle 35. 
The tool member 25 in this respect is able to be inserted 
freely in the interior boring of the spindle 35, while 
rotation therein is prevented by a leaf spring 91. The 
sleeve 80 will be brought manually by rotation in such 
a position that its upper face 81 abuts the lower face 35' 
of the spindle 35 in a position, in which the upper front 
surface 17' of sleeve 17 rests against the enlarged por- 



52, which is driven by the motor 53 and held by bear- 
ings 54, 55 within an arm structure generally indicated 
by 56. A belt 57 transmits the rotation from the shaft 52 
to the spindle 35. The belt 57 also runs over an adjust- 
25 able belt tensioning wheel 58, The machine arm struc- 
ture 56 is moveable in the upward and downward direc- 
tion along a machine support guiding element 100 by 
appropriate driving means. This is done in the usual 
manner as known from normal honing machines and 
30 thus needs not be described in greater detail. 

The displacement of the plunger rod 46 is effected by 
a step motor 59. The end of driving shaft 60 of the step 
motor 59 is fixed by a press-fit to a driving sleeve 61, 
within which a boring 62 is provided. Boring 62 is intcr- 
35 nally provided with a thread 63. This boring 62 of 
sleeve 61 receives a threaded head 64 integrally con- 
nected to a shaft 65 and to plunger rod 46. At the same 
time a bolt 66 is provided close to the upper end of 
plunger rod 46 and extends therefrom to its right side. 



tion 48 of the plunger rod 31^This situatron then is fixed 40 The projecting end 66' of bolt 66 is received within a 

" ^ ^ longitudinal groove 67 connected to the machine arm 

structure 56 such that this boh/groove-arrangement 
prevents the plunger rod 46 and head 64 from rotation. 
Thus, when the driving sleeve 61 is rotated by the step 
motor 59, this will result in a downward axial move- 
ment of rod 46. With this axial motion, the projecting 
end 66' of bolt 66 also moves in the axial direction. Its 
end positions will be detected by position sensing ele- 
ments 68, 69. These might be of the magnetic type and 
suited to derive an appropriate electrical signal when- 
ever the projecting end 66' is positioned exactly. 
The operation of the machine is as follow s: 
, >^h6tt the tool 1 incfudmg tool body iS is not yet 
positioned within the machine as shown, the tool con- 
trol bar 9, with its threaded portion 15, will be screwed 
so far into sleeve 17 and fixed in this position by screw 
21, that the ends of the bristles constituting brush ele- 
ments 2 will define a predetermined outer brush diame- 
ter to be used in the brush-honing process. The tool 
body 25 then will be introduced into the spindle 35 until 
the end of sleeve 17 abuts the enlarged portion 48. This 
insertion is done while clamping member 83 is in the 
downward position. When it is released, it then will 
move upwardly and lock tool body 25 within spindle 
35. When the motor 53 is energized, the spindliEL_35 
toget her with tool I wilLrotate . While motor 53 rotates 
spindte~35, the frame arm structure 56 will be moved in 
the upward and downward direction between end 



by a clamping member 83. In the position shown, the 
inclined surface '83 of the clamping member 83 presses 
against a number of circumferentially distributed balls 
84. These balls 84 are held in a cage (not shown for 
simplicity reasons) and together form a bearing; they 45 
rest in a corresponding groove 80' in the outer side of 
the sleeve 80. Thus, the sleeve 80 is locked to the clamp- 
ing member 83. At the same time, the clamping member 

83 is pressed upwardly by a spring 45, which with its 
one end abuts the rim 86 of the clamping member 83 and 
with its other end abuts flange 87 of spindle 35. The 
motion of the clamping member 83 in the axial direction 
is limited by a bolt 88, which is connected to the clamp- 
ing member 83 and extends into a slot 89 in the spindle 
35. By manually moving the clamping member 83 
downward and thereby compressing the spring 85, the 
inclined surface 83' will move out of contact with balls 

84 and thus allow them to expand radially outwardly 
out of the groove 80' and thereby release the sleeve 80 
such that it can be pulled out of its engagement with the 
clamping member 83. 

When the parts are in the position, as explained so far, 
then any downward movement of the plunger rod 31 
will also move the sleeve 17 downwardly within the 
tool body 25, which is held in space to rest at the spindle 65 
35 by the clamping member 83. This downward motion 
. of sleeve 17 will expand the brush elements 2 as ex- 
plained. 
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points, which define the st roke of the br ush honing 
operation and arc determined bj^Jhejize^and of 
the^boripg'no""bfc''i?m sKshm e&:'^At""cfi^ 
which are<ieter5hied7^ experience, to compensate 
the wear of the brushes and the corresponding decrease 5 
of tension of them against the surfaces of the work- 
pieces, will be compensated by a certain angular motion 
of the step motor 59 resulting in a certain axial displace- 
ment of rods 4^ and 31, which then by also displacing 
sleeve 17 within tool body 25 will effect a certain radial 10 
expansion of the brush elements 2. 
What we claim is: 

1. A brush-honing machine, comprising: 
guide means, an arm structure mounted to be axially 
displaceable relative to said guide means, a spindle 13 
defmtng an axis of rotation, and a motor for driving 
said spindle, said spindle and said motor mounted 
to said arm structure, 
a step motor mounted to said arm structure and a 
threaded shaft connected to said step motor and 20 
given a predetermined angular movement by said 
step motor; 

a first rod mounted to said arm structure, said first rod 
having a threaded portion engageable with said 
threaded shaft such that a predetermined angular 25 
movement of said threaded shaft is imparted to said 
first rod to displace said first rod in the direction of 
said axis of rotation; 

a brush-honing tool including a _tool^body^ received 
within said spindle, control ba?me5irOTaUy dis- 30 
placeable within said tool body in the direction of 



6 

said axis of rotation, and ^j5lurality of brush ele- 
ments radially displaceable ^eitfrTespe"criff^d*ixis 
of rotation in response to axial movement of said 
control bar means; and 
a second rod abutting said control bar means and 
coupled to said first rod by a combined roller and 
needle bearing, such that a force in the axial direc- 
tion of said axis of rotation to be transmitted from 
said first rod to said second rod displacing the 
second rod in said axial direction in response to an 
axial displacement of said first rod and allowing the 
second rod to rotate relative to said first rod, such 
that an angular movement of said step motor ef- 
fects a predetermined radial displacement of said 
brush elements. 

2. The brush-honing machine as defined in claim 1, 
wherein the brush-honing tool further include stop 
means in said tool body, a sleeve in which the control 
bar means is fixedly and adjustably received, a spring 
for pressing said sleeve against said stop means, and a 
further spring and biased clamping means for clamping 
said tool body to abut said spindle. 

3. The brush-honing machine as defined in claim 2, 
further comprising a screw, and wherein said spindle 
includes a threaded portion, and said control bar means 
includes a threaded portion in engagement with the 
threaded portion of said spindle for adjustment of said 
control bar means to an adjusted position, the adjusted 
position of said control bar means being fixed by said 
screw. 

***** 
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